Investigation of the mechanism of interaction between Mannose-binding lectin-associated serine protease-2 and complement C4.
The interaction between mannose-binding lectin [MBL]-associated serine protease-2 (MASP-2) and its first substrate, C4 is crucial to the lectin pathway of complement, which is vital for innate host immunity, but also involved in a number of inflammatory diseases. Recent data suggests that two areas outside of the active site of MASP-2 (so-called exosites) are crucial for efficient cleavage of C4: one at the junction of the two complement control protein (CCP) domains of the enzyme and the second on the serine protease (SP) domain. Here, we have further investigated the roles of each of these exosites in the binding and cleavage of C4. We have found that both exosites are required for high affinity binding and efficient cleavage of the substrate protein. Within the SP domain exosite, we have shown here that two arginine residues are most important for high affinity binding and efficient cleavage of C4. Finally, we show that the CCP domain exosite appears to play the major role in the initial interaction with C4, whilst the SP domain exosite plays the major role in a secondary conformational change between the two proteins required to form a high affinity complex. This data has provided new insights into the binding and cleavage of C4 by MASP-2, which may be useful in the design of molecules that modulate this important interaction required to activate the lectin pathway of complement.